ABSTRACT
INTRODUCTION
Treatment indications of vesicoureteral reflux (VUR) disease in children are well defined. In adult patients, American Urology Association (AUA) recommends surgical treatment for patients with grade 3 or higher reflux, recurrent pyelonephritis history and nephron loss (1, 2) . The recent surgical treatment modalities of VUR disease are open and endoscopic surgery. The endoscopic treatment may be chosen as an alternative to open surgery because of low morbidity and mortality rates, lower cost, short term of hospital stay, and similar results to open surgery (3) .
Synthetic and absorbable dextranomer/ hyaluronic acid (DxHA) copolymer is the only material approved by FDA (The Food and Drug Administration) which is used in treatment of VUR disease. Particle size is more than 80μm. This reduces migration probability and does not cause allergic reactions. After two weeks of injection, hyaluronic acid is absorbed from the injection field and dextranomer microparticles are left (4) . It is the most used material worldwide (5). Overall success rates are reported between 70% and 90% in all patient groups in different studies (6) . The complications are minimal such as urinary obstruction (2.1%), macroscopic hematuria (12.5%), lumbar pain (6.2%) and urinary retention (4%) (7) .
Synthetic and non-absorbable polyacrylate polyalcohol (PPC) copolymer is a new material. Sizes of particles are 320μm. A fibrotic capsule of 70μm remains after implantation. The bulging effect at ureteral orifice remains within years because it cannot be absorbed when it is injected to soft tissues. There is not foreign material reaction, cytotoxicity, necrosis and migration within a 1 year follow-up after injection of PPC in animal research models (8) . The stability of fibrotic capsule and long time duration is an important advantage at long term success (8) . The complication and success rates reported are similar to DxHA in pediatric population (8) .
There are a lot of reports concerning treatment outcomes and comparison of materials used in endoscopic treatment of VUR in pediatric patients. Reports about endoscopic treatment of VUR in adult patients are limited (9, 10) .
The aim of this study is to examine the effectiveness of absorbable synthetic DxHA copolymer and non-absorbable PPC copolymer tissue injection materials in endoscopic treatment of VUR disease in adult patients and patients with chronic renal failure.
MATERIALS AND METHODS
Thirty two patients (12 female, 20 male) with a total of 50 renal units (RU) were treated for primary vesicoureteral reflux (VUR) between 2003 and 2010 in Kartal Training and Research Hospital, Turkey. The patients' data were collected retrospectively. There were bilateral VUR in 18 (56%) and unilateral VUR in 14 (44%) patients. There were 26 (81%) chronic renal failure patients who were candidates for renal transplantation.
The indication of treatment in patients with normal renal function was recurrent pyelonephritis. All of the patients were evaluated with urine culture, kidney ultrasonography and voiding cystouretrography (VCUG). Six patients who have not renal failure were additionally evaluated with static renal scintigraphy (DMSA). Large spectrum antibiotic therapy was used for prophylaxis in all of the patients.
Subureteric injection was performed by three surgeons after routine cystoscopy at dorsal lithotomy position under general anesthesia. 22 F cystoscope with 3-5 F polyethylene ureteral catheter and 18-23 gauge needle were used for injection. Injection was made at 6 o'clock position and 0.5 cm away from orifice. A second access to subureteric field was made if the bulging effect was not adequate particularly in high grade refluxing units with wide ureteral orifices. Needle was pulled from tissue one minute after injection. The success of treatment was evaluated by VCUG at 3rd and 12th months after subureteric injection. The persistence of reflux was considered failure even if there was a reduction or not of the grade of reflux. Patients were divided into two groups according to injected material. One of the groups received DxHA (group 1) and the other PPC (group 2). Age, sex, grade of reflux and treatment results were recorded and evaluated. Mean follow--up time was 13.2 ± 0.5 months (12-15 months).
Exclusion criteria consisted of reflux secondary to other anatomical malformation of urinary tract (complete ureteral duplication, ureterocele ), previous surgical or endoscopic treatment, neourogenic bladder, suspected or confirmed dysfunctional voiding and pediatric patients.
Data are presented as mean ± standard error of mean values. Statistical calculations were performed using the chi-square and unpaired t tests using Prizm 2.01 (GraphPad Software, San Diego, CA). P < 0.05 was considered significant.
RESULTS
Mean age of the patients was 35 ± 3.2 and 31.5 ± 2.3 years in group 1 and in group 2 respectively (p = 0.29). Grades of VUR according to renal units, injection materials, rate of chronic renal failure and treatment success are presented in Table- 1. According to International Reflux Classification, reflux was scored as grade 1 in 7 RU (14%), grade 2 in 16 RU (32%), grade 3 in 21 RU (42%) and grade 4 in 6 RU (12%). There was no patient with grade 5 reflux ( Table-1) .
Fourteen RU (28%) were treated with DxHA (group 1) and 36 RU (72%) were treated with PPC (group 2). Mean injected material volume was 1.8 ± 0.1mL in group 1, and 1.1 ± 0.06mL in group 2 (p = 0.04).
The overall treatment success was achieved in 40 RU units (80%). The treatment was successful in 11 RU units (79%) in group 1 and 29 RU (81%) in group 2 (p = 0.71). There were similar results for grade 1-2 VUR patients in DxHA and PPC groups. Total success rate for grade 3 and 4 in DxHA group was 57%, and 65% in PPC group (p = 1.00). Treatment success rate of patients with CRF was recorded as 76.9% in PPC group. There was no statistical difference among patients with CRF in Dx/HA group (p = 1.00).
DISCUSSION
A meta-analysis reported treatment success rates with DxHA in pediatric patient population as 78.5% in grade 1-2 VUR, 72.5% in grade 3 VUR, 63% in grade 4 VUR and 53% in grade 5 VUR (11) . In a European multicentre trial, DxHA injection was performed in 284 pediatric patients with 424 RU. 79% RU success rates were reported between 6 months and 3 years follow-up (12).
Arce et al. reported treatment success rates as 69% in first injection, 81% in second injection by using DxHA in adult population and they found a decrease in success rates with increasing grades of reflux (9) . In another study, 100% success rate was reported in low grades of reflux and 40-60% success rate in higher grades after repeated injections in adult patients (10). Moore and Bolduc reported higher success rates as 93% in adult patients. The cause of injection treatment failure was ureterocele in one patient and ureteral surgery history in two patients, but in this report, only one patient had grade 4 reflux (13) . In a study with 19 adult female patients 79% success rates after first injection and 96% after repeated injections was reported (14) . In 81 RU at 49 adult patients, polytetrafluoroethylene and DxHA were analyzed and 77.8% success rates with DxHA was reported (15) . In another study with 21 adult renal transplant candidate patients, success rates after 1 year follow-up were reported as 82.7% in 29 RU (16) . Again in study with adult CRF patients different types of injection materials were examined and success rate of DxHA injection was found as 61% in first injection and 65% when patients with decrease in grade of reflux was added. Grade of reflux did not seem to affect the treatment success (17) .
In our study, DxHA injection was performed to 14 RU. We had a success rate of 79% at 1 year follow-up. No treatment success was found in grade 4 VUR disease. Our treatment and follow--up results were similar to other studies in literature but were not similar in grade 4 VUR patients because in all of these patients VUR recurred in Table 1 our study. The cause of difference in success rate can be interpreted with not accepting a decrease in grade of reflux as success and not including the patients who had been treated after repeated injections to the study groups in our study. An important limitation of our study was the small number of patients in DxHA group. In addition, the number of patients with grade 4 VUR in this group was insufficient to make an accurate assessment of this issue. Another limitation can be the short follow-up period. Studies with PPC are limited even in pediatric patient population. A multicenter trial in South America reported 2 year follow-up results of injection treatment at 82 pediatric primary VUR patients with 88 RU. They had 88.6% success rate (78 RU), 6.8% decrease in grade of VUR (6 RU) and 4.6% failure rate (4 RU) (18). Chertin et al. studied on 38 pediatric patients with 59 RU and reported a success rate of 95% in first 3 months of injection. In 21 patients the treatment was successful at the end of 1 year follow-up (19) . In our study, 81% (29 RU) success rate was recorded by injection of PPC. Treatment success rates were found similar with other PPC injection studies with pediatric patients in literature. According to our knowledge this is the first study that compared PPC and DxHA in adults and patients with chronic renal failure.
When we compare treatment results of groups 1 and 2 in our study, overall success rates was similar. Treatment outcomes were similar in patients with CRF in both groups. There was a decrease in success rates in both groups with increasing grade of reflux.
CONCLUSIONS
In conclusion, the effectiveness of PPC and DxHA was similar in treatment of VUR disease in adult and chronic renal failure patients. According to our treatment results, both materials may be used as first choice in treatment of VUR disease in renal transplantation candidate patients and patients with chronic renal failure. More studies with large patient population and longer follow-up are needed for PPC usage in adult patients.
